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r^ ;/ The present invention relates to a go-kart drive assembly comprising an internal-combustion 
5 engine in the form of a reciprocating-piston or rotary-piston engine as the power source, and 
with spur-gear reduction gearing between the internal-combustion engine and a go-kart rear- 
wheel drive shaft; the present invention also relates to a go-kart with such a drive assembly. 



Go-karts are motor vehicles that are used for leisure and sporting activities. In go-karts, a 
10 chain is usually used to transmit power from the engine to the rear-wheel drive shaft; this 

chain is routed around a engine pinion and a sprocket that is mounted on the rear-wheel drive 
shaft. In order to achieve the large reduction ratio that is needed by using this single-stage 
chain drive, it is necessary to make the engine pinion extremely small (tooth count: 9 - 11). 
For technical reasons, smaller pinions cannot be made. On the other hand, there is a limit to 
15 the extent to which the driven sprocket on the rear- wheel drive shaft can be made larger 

because of the low ground clearance of the vehicle. If the driven sprocket is too large, it will 
hit the ground. The chain is exposed, i.e., it is not protected by a chain guard. The chain is 
lubricated manually, at more or less regular intervals. 

20 Such extreme operating conditions, combined with the high speed at which the chain 

moves — modern go-kart engines run at speeds of up to 21,000 rpm — place extremely high 
stresses on the chain drive system and these are linked to high rates of wear, a rapid loss of 
efficiency, short service life, and excessive noise. The outcome is that the chain, which is 
costly in and of itself, as well as the sprocket, have to be replaced at very short intervals. 



CH 590149 A and FR 2302000 A (and similarly GB 2 212 464 A) propose that the chain 
drive be replaced by spur gearing in order to eliminate the problems referred to above. If this 
is done, the spur gearing forms a drive unit that is separate from the engine and is enclosed, at 



least partially, by its own housing. In order to match the reduction ratios to various driving 
conditions, at least one of the gear wheels can be replaced by another having a greater or 
smaller tooth count. The engine is installed on a mounting plate in such a way that it can be 
moved and thereby compensate for the differences in the diameters of the gear wheels that 
5 result from such an installation. 

One disadvantage with this concept is that it is extremely difficult to achieve the precise 
alignment of two spur gears that mesh with each other, which is necessitated by such gearing, 
if the variable engine installation concept that has been proposed is used. Small 
10 misalignments inevitably lead to greater stresses, increased wear, and to even more noise. 

An additional disadvantage is the fact that complete encapsulation of the transmission is 
difficult because of the separation of the engine from the transmission, and because of the 
variable engine mounting; in addition, an installation of this kind makes it almost impossible 
15 to avoid oil leaks. 

It is the objective of the present invention to describe a go-kart drive assembly of the type 
described in the introduction hereto, which is based on a compact engine-transmission 
assembly, which eliminates the difficulties outlined above, and which minimizes the user's 
20 maintenance costs. 

In order to achieve this objective, in a go-kart drive assembly of the type defined heretofore 
the present invention stipulates that the spur-type gearing, with the crankshaft of the 
reciprocating-piston engine or the engine shaft of the rotary-piston engine, be accommodated 
25 in a common, preferably enclosed, housing such that the space(s) between the gear-wheel 
shafts be invariable; and such that the driving gear wheel of the gearing be mounted on the 
crankshaft or engine shaft, and the driven gear wheel be installed on the rear-wheel drive 
shaft. In the case of spur-type multi-stage gearing, provision is made for specified, 
unchangeable spacing of the shafts between the individual stages of the gearing; the driving 
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gear wheel of the first stage of the gearing is mounted on the crank shaft or engine shaft, and 
the driven gear wheel of the final stage of the gearing is mounted on the rear-wheel drive 
shaft. In total, this results in a compact drive assembly with precisely aligned gear wheels in 
the form of a direct drive for the rear- wheel drive shaft of the go-kart In order to prevent oil 
leaks, it is preferred that the common housing be enclosed. 

More advantageously, the driving pinion of the gearing (in the case of multi-stage gearing, 
the first stage of the gearing) is mounted on the crank shaft or engine shaft in such a way that 
it can rotate, and is connected to the crank shaft or engine shaft through a clutch, preferably a 
centrifugal clutch, so that engine torque can be applied to the gearing in an efficient manner. 

The rear-wheel drive shaft can be installed according to two different concepts: 

In the first instance, the rear-wheel drive shaft can be installed directly in the engine- 
transmission housing in such a manner that it can rotate. It is preferred that the driven gear 
wheel of the gearing (or of the final stage of the gearing) be connected to the rear-wheel drive 
shaft through a connecting element, e.g., a bolt, so as to be removable, said connecting 
element being accessible through a closable opening in the housing. The rear-wheel drive 
shaft can be made in three sections and consist of a centre section of the shaft that is arranged 
in the housing so as to be able to rotate therein, and two other shaft sections; one end of each 
of these outer shaft sections is connected to the centre section of the shaft so as to be 
removable therefrom, i.e., by means of a bolted connection. At their outboard ends, each of 
these two sections of the shaft supports a rear wheel. Dividing the rear-wheel drive shaft in 
this way entails the advantage that should the shaft fail, only the affected section of the shaft 
need be replaced, which results in a significant reduction in the time and cost of repairs. 

In the second instance, the rear-wheel drive shaft can be installed indirectly in the housing — 
through the driven pinion of the gearing, (or the last stage of the gearing) that is made in one 
piece with a hollow shaft — so as to be able to rotate within the housing. In this case, the 



rear-wheel drive shaft is connected to the hollow shaft in such a way that it is removable, e.g., 
by being keyed onto the shaft. A flexible coupling, e.g., a rubber element and/or a friction 
clutch, can be used to damp torsional oscillations and to provide protection against load 
peaks. Generally speaking, in order to avoid torque peaks in the drive train, it is 
5 advantageous if an overload coupling be incorporated in the drive train. 

Installation of the engine-transmission housing in a tubular frame, i.e., in a chassis that is 
formed as a tubular structure, is effected, for example, by using at least one bolted clamp, on 
at least one chassis tube. An alternative installation concept is characterized in that the 
10 housing partially fills the space between two parallel chassis tubes, and is clamped between 
the two chassis tubes by at least one releasable clamp, for example a bolted clamp or a strap 
clamp. The part of the housing that is located between the two chassis tubes can serve as an 
additional oil reservoir.. 

15 A particularly compact engine-transmission design will result if the gearing is configured 

with two stages and the driven gear wheel of the first stage of the gearing and the driving gear 
wheel of the second stage of the gearing are mounted on a common lay shaft (intermediate 
shaft). In this case, it is recommended that the first stage of the gearing be configured as a 
change-speed transmission, i.e., the gear wheels of the first stage of the gearing are 

20 replaceable gear wheels of different diameters to provide the different reduction ratios. That 
part of the housing that encloses the replaceable gear wheels is more usefully configured as a 
removable cover. 

In order that the reduction ratio can be changed when the vehicle is in motion, the gearing, 
25 and in particular the second stage of the gearing or, more generally, the final stage of the 

gearing, can be in the form of a multi-gear, change-speed transmission. For reasons of safety, 
it is also advantageous if a gear-shift lever that is mounted on the steering wheel be 
associated with the change-speed transmission, this gear-shift lever being connected to a 
selector shaft of the change-speed transmission by way of a cable or Bowden cable. 
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The two-stage gearing described above, which is the preferred type, also permits the space- 
saving integration of a balance weight, a starter assembly, and a water pump, 
+ a balance weight that is configured as a gear wheel being mounted on the lay shaft so as 

to be able to rotate thereon; this is driven by a gear wheel of identical diameter that is 

mounted on the crank shaft (reduction gear ratio 1:1); 
4 a starter ring gear being mounted on the crank shaft or engine shaft; this is driven by a 

starter motor through an interposed starter lay shaft gear train; and/or 
4 a cooling water pump being arranged coaxially with the lay shaft, this being driven by the 

lay shaft. 



The present invention will be described in greater detail below on the basis of preferred 

embodiments shown in the drawings appended hereto. These drawings show the following: 

Figure 1 : a go-kart as viewed from above; 
15 Figure 2: a side view of this go-kart; 

Figure 3: a cross section through the complete engine-transmission unit of this go-kart, 
fitted in this example with a reciprocating-piston engine; 

Figure 3A: a cross section through a modified engine-transmission unit, fitted in this 
example with a rotary-piston engine; 
20 Figure 4: a cross section through the engine-transmission unit on the line A-A in Figure 
3 (reciprocating-piston engine); 

Figure 4A: a corresponding cross section of the engine-transmission unit on the line A-A 
in Figure 3A (Wankel or rotary-piston engine); 

Figure 5: a cross section through a rear- wheel drive shaft mounting in the engine- 
25 transmission housing, with a flexible coupling; 

Figure 6: a cross section through a rear-wheel drive shaft mounting in the engine- 
transmission housing, with a friction clutch; 

Figure 7: a cross section through another installation of the rear- wheel drive shaft in the 
engine-transmission housing according to the direct installation concept; 
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Figure 8: a cross section showing the attachment of the engine-transmission unit to the 

vehicle frame using bolted clamps; 
Figure 9: a cross section showing the attachment of the engine-transmission unit to the 

vehicle frame using strap clamps; 
Figure 10: a cross section through the second stage of the gearing, which is in the form of 

a two-gear change-speed transmission; 
Figure 11: a section through part of a transmission such as that shown in Figure 1 0, with 

a gear shift that is mounted on the steering-wheel and used to change gears, as 

is shown diagrammatically in cross section; 
Figure 12: a cross section through a transmission that incorporates an overload coupling. 

Figure 1 and Figure 2 show a motor vehicle 1, generally referred to as a go-kart, which is 
used for leisure and sporting activities. This vehicle has a chassis 2 that is a tubular structure, 
hereinafter referred to as a tubular chassis, on the front of which there are front wheels 4 that 
can be steered by a steering wheel 3. In addition, in the front part of the vehicle, there are 
pedals 5a and 5b, usually an accelerator pedal and a brake pedal. In the rear part of the 
tubular chassis 2 there is a rear- wheel drive shaft 6 that has wheels 6 mounted on its ends and 
which is driven by an engine-transmission unit 8. The engine- transmission unit 8 is arranged 
ahead of the rear- wheel drive shaft 6, to one side of the driver's seat, and is secured to the 
tubular chassis 2. At the engine end, the rear- wheel drive shaft 6 is supported in an engine- 
transmission housing 10 and at the opposite end in the tubular chassis 2. In principle, it 
would be possible to use a twin-engine drive system (with engine-transmission units arranged 
to the left and to the right of the driver's seat); in this case, the rear- wheel drive shaft 6 would 
be installed on both sides of the vehicle, in the engine-transmission housings. 

The engine-transmission unit 8 is shown in Figure 2, and in greater detail in Figure 3, in cross 
section. Figure 3 shows the essential components of a reciprocating-piston, internal- 
combustion engine, namely, a piston 11, which moves back and forth in a cylinder 12, a 
cylinder head 13 that seals the cylinder 12 to the outside, thereby forming a combustion 



chamber 14, a wrist pin 15 and a connecting rod 16 that connects the piston 1 1 to the crank 
shaft 17 and converts the reciprocating motion of the piston 1 1 into a rotary movement of the 
crank shaft 1 7, and converts the thrust of the piston into engine torque. 

5 Figure 3 also shows the induction system 18 — in this example, based on an inlet diaphragm 
19 — that charges the combustion chamber 14 with an air-fuel mixture, a spark plug 20 that 
ignites this mixture, and an exhaust manifold 21 for emptying the combustion chamber of the 
exhaust gases formed by the combustion process. 

10 Figure 1 and Figure 2 also show some important, peripheral engine components, namely a 
carburetor 22 with its air filter 23, which is connected to the induction system 18 in order to 
produce the mixture of air and fuel, a exhaust system 24 that damps the noise of the exhaust 
gasses, and a radiator to cool the coolant water that circulates inside the engine unit. 

15 The construction of the reciprocating-piston, internal-combustion engine described above as 
an example corresponds to a water-cooled, two-cycle, internal combustion engine with a 
diaphragm inlet, and a carburetor to produce the combustion mixture. Any other types of 
engine could be used provided they are based on the principles of an internal-combustion 
engine, for example, fuel-injected, two-cycle internal combustion engines, four-cycle internal 

20 combustion engines, or rotary-piston engines (see Figure 3 A and Figure 4A). 

Figure 3 A shows an engine-transmission unit 8 that incorporates a rotary-piston engine, in 
this case a Wankel engine. The drawing shows engine components such as the rotary piston 
1 la, the engine shaft 17a, the combustion chamber 14, spark plug 20, as well as inlet and 
25 exhaust manifolds 18, 21, respectively. The engine shaft 17a of the rotary-piston engine 

transmits engine torque, and its function thus corresponds to that of the crank shaft 1 7 shown 
in Figure 3. 

The engine torque that is available at the crank shaft 1 7 or engine shaft 17a is transmitted to 
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the rear- wheel drive shaft that is installed in the engine-transmission unit through spur-type 
reduction gearing 26 that, in the present example, is a two-stage gearing, and is indicated in 
Figure 3 or 3 A by the reference circles for the individual gear wheels. It is important that the 
crank shaft or engine shaft 17, 17a, respectively, and the gear wheel 26 be accommodated in 
5 the common engine-transmission housing 10 with fixed, invariable shaft spacing between the 
individual stages of the gearing (I, II, in Figure 4 and Figure 4A). In Figure 3 and Figure 3 A 
these inter-shaft spaces are labeled a and b, respectively. It is preferred that the common 
engine-transmission housing be designed as a closed unit so as to prevent the egress of 
lubricating oil and the ingress of dirt. 

10 

Figure 4 (the version with a reciprocating-piston engine) and Figure 4A (the version with a 
rotary-piston engine) show a more detailed view of the reduction gearing 26; both these 
drawings show the engine-transmission unit in cross section on the line A-A (see Figure 3 or 
3 A, respectively). From these drawings, it can be seen that the driving gear wheel 27 of the 

15 gearing 26, i.e., the first stage I of the gearing is mounted — preferably on a needle roller 
bearing 27a — on the crank shaft or engine shaft 17, 17a and connected to this through a 
clutch 28, preferably a centrifugal clutch, whereby engine torque is introduced into the first 
stage I of the gearing- This clutch could be eliminated and the driving gear wheel could be 
connected directly with the crank shaft or engine shaft 17,17a, although this would greatly 

20 reduce riding comfort. 

In the preferred embodiment shown herein, the driven gear wheel 29 of the first stage I of the 
gearing, and the driving pinion 30 of the second stage II of the gearing are arranged on a 
common lay shaft (intermediate shaft) 3 1 that is installed in the engine-transmission housing 
25 10 so as to be able to rotate. This makes it possible to achieve a particularly great reduction 
ratio in an extremely small space. The gear wheels 27 and 29 of the first stage I of the 
gearing — which mesh with each other — are made as replaceable gear wheels that can be 
exchanged for another pair of gear wheels that are of different diameters, once a cover 32 has 
been removed from the housing. This means that for very little cost, the reduction ratio of the 
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gearing 26 can be matched to specific operating conditions. 

The driven gear wheel 33 of the second stage II of the gearing, which similarly meshes with 
the driving gear wheel 30 of the second stage of the gearing, is made in one piece with the 
hollow shaft 33a, and connected to the rear- wheel drive shaft 6 — in the present example, 
through a key 34 — so as to be removable therefrom. A set screw 35 prevents the rear- wheel 
drive shaft from moving axially. Other connecting elements, such a bolted connection 34a 
(see Figure 10) can, of course, be used. Alternatively, a flexible coupling 36 (Figure 5) or a 
friction clutch 37 (Figure 6) can also be used as a connecting element between the hollow 
shaft 33a and the rear- wheel drive shaft 6; this provides additional protection against load 
peaks and torsional oscillations. The rear- wheel drive shaft 6 is mounted indirectly in the 
engine-transmission housing 1 0 through the hollow shaft 33a and ball bearings 38. It is, 
however, also possible to install the rear- wheel drive shaft 6 directly, i.e., directly through the 
ball bearings 38. This version of the installation is shown in Figure 7. In this case, the 
driven gear wheel 33 does not have to be configured with a hollow shaft. The driven gear 
wheel 33 is connected to the rear- wheel drive shaft 6 by a bolt 39 that is accessible through a 
closable opening 40 in the engine-transmission housing 10. Other separable connecting 
elements can, of course, be used in place of the bolt 39; even a non- separable connection 
would be possible, even though this would entail the disadvantage that it would be necessary 
to dismantle the engine-transmission housing 10 should it be necessary to replace the rear- 
wheel drive shaft. 

Figure 7 also shows an embodiment in which the rear- wheel drive shaft 6 is made up of three 
sections, with a centre section & that is installed in the engine-transmission housing 10 so as 
to be able to rotate, and two additional shaft sections 6a and 6b that are each connected at one 
end to the centre shaft section 6 ? so as to be separable therefrom — in the example shown, by 
way of a bolted connection 41 — and which have the rear wheels 7 mounted on their outboard 
ends. Dividing the rear-wheel drive shaft 6 into three sections in this way entails the 
advantage that in the event of a shaft failure, only the damaged section of the shaft has to be 



replaced, which greatly reduces the cost (time and monetary) of repairs. 

The engine-transmission unit 8 or the engine-transmission housing 10 is secured in the 
chassis 2, which is in the form of a tubular structure, by bolted clamps 42 (see Figure 3 and 
3 A, and Figure 5 and Figure 7). In the embodiment shown in Figure 3, three such bolted 
clamps are used. In theory, one such bolted clamp 42 would suffice; such a minimal solution 
would entail very high mechanical loads in the area of the clamp 42, and would not provide 
reliable support. The bolted clamps can be so designed that they can be secured to one 
chassis tube of the tubular chassis 2 (Figure 7) or to two parallel chassis tubes 2a, 2b (Figure 
5). Strictly speaking, the version that uses two parallel chassis tubes 2a, 2b is statically 
unproven, but in contrast to the first version it ensures a more secure attachment even if the 
rear-wheel drive shaft has been removed. (In Figure 5 and Figure 7, for purposes of greater 
clarity, the bolted clamps 42 are shown rotated through 90° about the rear-wheel drive shaft). 

An alternative installation concept is shown in Figure 8 and Figure 9. In this version, the 
engine-transmission housing 10 partially fills the space between parallel chassis tubes 2a, 2b 
and is clamped between the two chassis tubes 2a and 2b by bolted clamps 43 (in Figure 8) or 
by strap clamps 44 (in Figure 9). This version of the installation entails two advantages: first, 
no parts of the attachment system protrude below the underside of the vehicle and thereby 
reduce its ground clearance; second, the extra housing capacity that is gained between the 
chassis tubes 2a, 2b can be used as an addition oil reservoir 45 (oil pan). 

In order to make it possible to change the reduction ratio when the vehicle is in motion, the 
second stage II of the gearing can also be configured as a multi-gear change-speed 
transmission. As an example, Figure 10 shows a two-gear, change-speed transmission. The 
second stage II of the gearing then incorporates two pairs of gear wheels 30a/33a and 30b/33b 
with diameters that form different ratios. The rear-wheel drive shaft 6 is once again installed 
indirectly by way of a hollow shaft 46 that, in this embodiment, is an independent part that is 
materially separated from the driven gear wheels 33a, 33b. It is preferred that the driven gear 



10 



wheels 33a, 33b be mounted on the hollow shaft 46 on needle roller bearings 47 so as to be 
able to rotate. Since the mechanical load on the bearing points is relatively small, it is also 
possible to dispense with the needle roller bearings 47. Between the driven gear wheels 33a, 
33b there is a gearshift sleeve 48 that is mounted on the hollow shaft 46 and can move 
axially on the splines 46a; this sleeve can be displaced by a selector fork 49a that can be 
adjusted from outside the housing by a selector rod 49 (see the double arrow, Figure 10, with 
the gear positions SO, SI, and S2). Three positions are possible in the embodiment shown: 

* In the neutral position SO, the gearshift sleeve 48 is centred exactly between the 
driven gear wheels 33a and 33b; there is no non-positive connection between the 
driven gear wheels 33a, 33b and the rear-wheel drive shaft 6, i.e., no power is 
transmitted. 

+ In 1st gear (gear position SI), the gearshift sleeve 48 is pressed against the driven gear 
wheel 33a by the selector fork 49a; it enters into detent with this, and thereby forms a 
non-positive connection to the hollow shaft 46 or the rear-wheel drive shaft 6. 

* In 2nd gear (gear position S2), the gearshift sleeve 48 is pressed against the driven 
gear wheel 33b by the selector fork 49a; it enters into detent with this and thereby 
forms a non-positive connection to the hollow shaft 46 or the rear- wheel drive shaft 6, 
respectively. The reduction ratio is slightly less than in 1st gear. 

A characteristic feature of this is that the gear-wheel pairs 30a/33a and 30b/33b of the 
change-speed transmission are meshed with each other constantly, regardless of the position 
of the gear-shift sleeve. 

The three different positions for the gear-shift sleeve SO, SI and S2, are precisely defined by 
indexing system 50. This indexing system 50 is situated on the selector rod 49 of the selector 
fork 49a and comprises three adjacent grooves 5 1 and an associated ball 52 with a threaded 
pin 52' (see Figure 10); the ball 52 snaps into the corresponding indexing groove SO, SI, or 
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S2, depending on the position of the gear-shift sleeve that has been selected. 

The two-stage engine-transmission system that has been described, which incorporates a lay 
shaft 31, also permits the space-saving integration of additional engine components; a balance 
weight (in the case of a reciprocating-piston engine) can be incorporated very easily if a 
balance weight 53 that is in the form of a gear wheel is mounted on the lay shaft 3 1 so as to 
be able to rotate, e.g., on a needle-roller bearing 53a.; this balance weight is driven by a gear 
wheel 54 of the same diameter (reduction ratio 1:1) that is arranged on the crank shaft 17 (see 
Figure 4). The balance weight can be omitted from the version that uses a rotary-piston 
engine since such an engine does not generate any oscillating inertial forces. 

The crank shaft 17 or engine shaft 17a still provides enough space for a starter ring gear 55 
that is driven by a starter motor 56 through an interposed starter lay shaft gearing57 (see 
Figures 4 and 4A). The starter ring gear 55, the driving pinion 54 for the balance weight, and 
the clutch 28 can be connected to each other on a tapered section 58 on the crank shaft 17. 
This permits particularly rapid installation and removal. 

Finally, as can be seen from Figure 4 and 4A, a water pump 59 can be accommodated in the 
engine-transmission housing 10 so that it takes up very little room because it is installed 
coaxially with the lay shaft 3 1 and driven by this (see also Figure 1 0). 

Proceeding from the two-stage change-speed gearing that is shown in Figure 10, Figure 1 1 
shows an embodiment in which the ignition circuit 60 shown diagrammatically in Figure 1 1 
is interrupted briefly when 2nd gear (position S2) is selected from 1st gear (position SI). 
Because of this brief interruption of the ignition, the load is removed from the dogs 48a of the 
gear-shift sleeve 48, and it can be meshed more easily with the matching recesses in the 
driven gear wheel 33 if the selector rod 49 is moved to the left (lever position S2), as 
described above in connection with Figure 10. 

Cables or Bowden cables 61 that are secured to the levers 62 or 63 operate the selector rod 
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49. In particular, when shifting from 1st gear (position SI) to 2nd gear (position S2) the lever 
63 is moved to the left, as indicated in Figure 1 1, when a spring 64 that is associated with the 
selector rod 49 is compressed and thereby placed under tension. In order that the ignition can 
be interrupted, a contact screw 65a is installed in the plate 65 that is connected to the selector 
5 rod 49, and during the shifting process this comes into contact with the adjuster screw 63a on 
the lever 63 as it moves to the left, just before it comes to rest against a stop 32a. This 
connects the contact screw 65 a to ground, and the ignition is interrupted. This interruption is 
very brief because the plate 65 then moves further to the left during the shifting process, 
which means that the contact screw 65a moves out of contact with the adjuster screw 63a. 

10 

For reasons of safety, both hands should remain on the steering wheel 3, even when shifting 
gears. In order to ensure that this is done, a preferred method for switching gears by means 
of a shift lever 66 that is mounted on the steering wheel 3 is proposed, said shift lever 66 
being connected to the selector rod 49 by cables or Bowden cables 61. The particular gear 
15 wheels 33a, 33b for 1st or 2nd gear, respectively, can be connected non-positively to the 

hollow shaft 46 or the rear- wheel drive shaft 6 as desired by means of the selector fork 49a 
and the gear-shift sleeve 48. 

When the shift lever 66 is operated so as to shift from 1st gear to 2nd gear when the 
20 transmission is under load, the gear shift lever 66 is moved into the S2 position. The cable 61 

moves the lever 63 so that it compresses the spring 64. This spring 64 then presses against 

the selector rod 49. As soon as the adjuster screw 63a touches the contact screw 65a, the 

ignition system is grounded out and no power is transmitted through the gear-shift sleeve 48. 

At this precise moment, the spring 64 presses the selector rod 49 into 2nd gear. This means 
25 that the breaker contact (contact screw 65a) is opened once again, because the lever 63 has 

come to rest against the stop 32a on the housing 10. Thus, the ignition is switched off only 

for the minimum amount of time that is required. 

It has been found to be an advantage, particularly in the embodiment with a multi-gear 
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gearing, to incorporate an overload coupling in the drive train. During the gear-shift process ? 
the centrifugal clutch 28 (see Figure 4) usually remains connected — which is to say that is 
usually connected when the engine is running fast. Torque peaks can occur in the drive train 
because of the sudden and abrupt change in engine speed that is brought about by shifting 
5 from one gear to another. Such torque peaks impose a severe strain on all the mechanisms 

and also downgrade the vehicle's performance, namely, its traction. As has already be shown 
in Figure 5 and Figure 6, this overload coupling can be a flexible coupling 36 or a friction 
clutch 37 that is incorporated in the rear-wheel drive shaft 6, outside the engine-transmission 
housing 10. In principle, however, the overload coupling can be accommodated within the 
10 engine-transmission housing 10, for example, if it connects the driven gear wheel 33 and the 
hollow shaft 33a to each other, providing that the driven gear wheel 33 and the hollow shaft 
33a are two elements that are separate from each other (this eventuality is not shown herein). 

Another possibility is to arrange the overload coupling between the lay shaft 3 1 and the 
15 driven gear wheel 29 of the first stage I of the gearing. This variant is shown in Figure 12. 

As an example, in this variant the overload coupling is a friction clutch that comprises at least 
one clutch plate 69a and a spring pressure plate 67a that presses the clutch plate against the 
driven gear wheel 29, thereby permitting the transmission of torque. Load peaks are evened 
out when the clutch slips. 

20 

It has found to be particularly advantageous to incorporate the friction clutch between the 
centrifugal clutch 28 and the driving gear wheel 27 of the first stage I of the gearing, since 
this is where the torque that is to be transmitted is smallest, so that the friction clutch can be 
made comparatively small, and thus take up very little space. By way of an example, Figure 
25 12 shows an embodiment in which the clutch housing 28a of the centrifugal clutch 28 is 
clamped between two clutch plates 69 by means of a spring pressure plate 67 and a 
tensioning nut 68, and thus permits only a limited frictional connection to the driving gear 
wheel 27. 
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